Differentiation ... The Chain Rule

.. Set 2
Differentiation - Chain Rule
Differentiate each function with respect to x.
) y=(*+3)° 2) y=(-3"+1)°
3) y=(-5x"=3) 4) y=(5x2+3)*
5) flx)= ‘\.f4 —3x'-2 6) flx)= ‘\/—2.\'2 +1

7) flx)=~-2x* +5 8) y=(—x*-3)7



Differentiation - Chain Rule

Differentiate each function with respect to x.

1) yv= (x? +3)5
D s+ 3)*. 342
dx

=153+ 3)*
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\3

= 40x(5x% + 3)
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9) y=(3x"+1)(-4x* - 3)*

(3 +4)
3t -2

10) v=

\4

1) y=((x+5°-1)

12) y= (52" = 3)°N/—42° = 3

Critical thinking question:

13) Give a function that requires three applications of the chain rule to differentiate. Then differentiate the
function.
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Answers

9) y=1(3x%+1)(-4x* - 3)*

‘!'\ =33+ 1) 4(=4x* =3 —8r+ (—4x2 = 3)* - 942
ax
= v(—4x? = 3)}=132+" = 32 = 27x)
3 5
x+4
10) y= 4

3xt-2

dx

dy (3x*=2)- 507 +4)* 37— (P +4) - 124°

(3x*—2)
307 +4)' (11 — 10 - 164)
(3x*=2)?

1 y={(x+s5°-1)

D g((x+575=1) 5(x+5)*

ax

=20((x+5° 1) - (x+5)*

12) y= (52" =3 N-ax° - 3

3
{- - c n -
v _ o00xt + (—ax® = 3)* L 5(57 = )Y 1542

(

Ln

= 1, .
G —3) (=4 = 3)
dx 4

~ 5x%(5x% = 3)*(—65x" — 45 + 3x7)

3

(—4+° = 3)*

Critical thinking question:

13) Give a function that requires three applications of the chain rule to differentiate. Then differentiate the
function.

‘. - 6 \7
Many answers: Ex y=((2x+1)° +2)° + 3)
dy

_ " o
; =7+ 1 +2)°+3) - 6lx+1+2) - 500 +1)* - 2
ax



